Inhibition of proliferation and induction of apoptosis by 2-benzoyl-3-phenyl-6,7-dichloroquinoxaline 1,4-dioxide in adult T-cell leukemia cells.
Human T-cell lymphotrophic virus type-1 (HTLV-1) is a retrovirus which causes adult T-cell leukemia (ATL), an aggressive malignancy of activated T-cells. So far, there is no proven therapy for this disease. The compound 2-benzoyl-3-phenyl-6,7-dichloro quinoxaline 1,4-dioxide (DCQ) has been shown to exhibit a wide range of antibacterial activities and to induce antiproliferation and apoptosis of human colon cancer cell lines. In the present study, we investigated the in vitro effects of DCQ in HTLV-1 positive (C91-PL and HuT-102) and negative (CEM and Jurkat) malignant T-cells. The results indicate that DCQ induced growth inhibition in all four cell lines examined in a dose-dependent manner. The inhibitory effect was mainly due to the induction of apoptosis which was verified by flow cytometry analyses and ELISA-based apoptosis assays. The role of transforming growth factor (TGF) in mediating the antiproliferative and apoptotic effects of DCQ in ATL cells was investigated. Interestingly, in three of the four cell lines used, DCQ increased the TGF-beta1 transcript levels and decreased TGF-alpha mRNA, but did not induce changes in TGF-beta2 expression. DCQ treatment also induced an upregulation of p53 and p21 protein levels, key mediators of cell cycle arrest and apoptosis. The anti-apoptotic Bcl-2alpha protein level was found to be reduced. These findings indicate that DCQ inhibits the growth of ATL cell lines, at least in part, by inducing apoptosis mediated by the modulation of TGF expression, the upregulation in p53 and p21 proteins and downregulation in Bcl-2alpha expression. The present findings suggest that DCQ merits further investigation as a potential therapeutic agent for this incurable disease.